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(54) PERMANENT MAGNET 

(57)Abstract: 

PURPOSE: To obtain a remarkable improvement on an iHc while maintaining a high (BH) max in 
FeBr and FeBRM by a method wherein one or more kinds of Dy, Tb, Gd, Ho, Er t Tm and Yb are 
contained as R1, wherein heavy rare earth constitutes as a main ingredient as a part of R, in 
FeBR and FeBRM magnet consisting mainly of light rare-earth such as Nd and Pr as R. 
CONSTITUTION: When the sum of rare-earth element R1 and light rare-earth element R2 is 
worked out as R in FeBR, a magnetic anisotropic sintered permanent magnet consisting in 
atomic percentage of 0.05W5% R1, 12.5W20% R, 4W20% B, and the remainder Fe. However, one 
or more kinds of Dy f Tb, Gd, Go, Er, Tm and Yb are to be included in R1, the total of Nd and Pr 
is to be 80% or more in R2, and the remainder is to be consisted of one or more kinds of rare- 
earth element containing Y other than R1. Also, when the sum of R1 and R2 is worked out as R 
in FeBRM, a magnetic anisotropic sintered magnet, consisting in atomic percentage of 0.05W5% 
in R1, 12.5W20% in R, 4W20% in B, one or more kinds of added elements M below the prescribed 
percentage (however, when two or more kinds of added element are contained, M total quantity 
is less than the atomic percentage of the added element having maximum value) and the 
remainder of Fe, is used. However, R1 and R2 are the same as above. 
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1 TIBRi t TIBRzWfn^ R (^&±3®tc^) t L 
gi^5#it-CRi0.05-5%. R12.5-20 
%. B4~20%, ^Fe**Ji!cS«&fl#te8Sif& 

<B U R>ttDy> Tb. Gd. Ho. Er. Tm> Yb 

OF«i-ai->(±s R 2 ttNdfcPrO— «W±. Xte 
Ndfc Rrtf>-&SH*80%&±-C-£g 9 **Ri £Aft<T> Y * 

titZy HH^B#ifcTR,0.05-~5%. R12,5~20 
%. B4~20%, Tf2^9f^%JUT^!^»D7CfgM 
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{EL. R.te. Py. Tb. Gd. Ho. Er. Tm, 
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«5*t» fc * fcte6gfb*<#£> &4vr fc ' «. 5 

So Sifioa/^ h©I«IHf »Mfttt fc 
ftlS 3/<* h £20~30S£fi%^*fT^==H&5 

*S20MGOe JU.J- * W f * BT * & 

3^wh50~65fiS%t>^tf5^ #±^S£ 

*^itSf«T-*>So L*»L, (feOffltS^Jt^T^ m 

/Co 

%£fcftKt*fffiHc3'<.rwh£ : £gi l \ *»o#fr± 
t-tiZt &>&WT-*> So 25 

^ Mb&1^ffiBfbKffl(.>£ttTc>*i«£&^*& 

^7-^ (AE-dark) * L JfcT*^ 35 

7TXTbFe*#42KT*30kOeOJ(S^«€8^ (He) 

**r-r5ct*ft^ajL* 3oo~350X3-eiitoai- 

*wfcKJ:oT* mi&-CHc=3.4kOe* 
/v^-gt (CBH) max)=7MGOe$^-T £ t £ 
Jt^UJLfc (App!.Phys.Lett.23(llX 1973, 642 40 
-645). 

?n-h (J.J-Croat) ^t±Nd> Prtf>fe#±J8 
Hc=7.5kOe*^i-r fc £ tftLti'4. L *> 
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U Brrt5kGWT-C (BH) max«3-4MGOe 
^^tCt^i^ (AppLPhys.Lett.37x 1980, 
1096, J.Appl.Phys.53, (3) 1982, 2402-2406) 

l*»u £*ifc«>;#sre»6nsttttwt<.*i ,, *t 
— mv)mm°m k ffl «. > £ n 

(N-CKoon) tPttLaSlHI*. S 
:tl:J: oT*#±ffl5HK* L fcFeB*^£ 
<*> @ & # 'J # > £ f# T, (Fe 0 .»* Bo.i*)o.» Tbo.o 5 

Hc = 9kOelc^^-?, ^ t SSt^, Lfc (Br = 
5kG> Appl- Phys. Lett39(10), 1981, 840 - 
842). 

#./<n? (L-Kabacoff) ^«FeB*^-^fT 

Bo.e)i-xPrx(X=0~0.3^^ib) CD&f£tf>j|g&tf? 

;wOfctf>LjM#»=»n>5c*>-ofc (J.Appl.Phys-53 
(3) 1982, 2255~2257)„ 

Hf , fiffioJStMfbK t *> * -5 9t v ^Mffil^ a < * 

tt5.iHcj^/jNS*tntf, 7jc^ffie*<jB5®siwSaF 

n5k«ffi**igI4. b*»L, gli&ltiitfSiHc 
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(BH) max4>(6<.\, 

&xw&tc^ immtwzmmi-zz t z m*#i 

7C* £ LTx *:* , J-*ltf>*iS<x fiog 

L> £StO^£8So*i*S#, *5fKFeBR*Yb£&J 

«EHlLfc (4#lgBg57-145072x <ftgiBg57- 
200204) o 

Jajc#**M*LCV Btt*^3?£gx-r o MtiTix 
Zi\ Hfx Cr» Mil, Nix Tax Ox Sn, Sbx Bix 
Mo, Nbx Alx V, WOp3^^jSlfnfe-aJ^ 

X <OFeBR^fiSS«Hffl lc+5>^300"CJ^±<75 
#^';-££&Lx II "Ox R-Fe-TC^-CJit^ 

ifcRtL TNd-'f'Pr'ic H <n'&M&]lz£tMt£&. 

{£4$tt ((BH) max=31MGOe) 

*5 (BH) max40MGOeiJ(±t>cD#a?Wf 

S £ FeBR &x 

FeBRM^fb^-^ffie*^^<7)T*^7 T xPMl 

>; * > t t* * -^'fc < m% zmik&oxm. 

£ffltUtti:tSliliU (If 818358- 
94876). 

*mW it * 6 K> WaiOFeBRS^FeBRM* 
(BH) max*<SWLfc**T-iHc« 

no* z t z mi&t&mtftt-r&o 

WBlcJcftlfx Rt LTNd^>Pr^ifcr>@# 
±m*<¥bt UfcF€BRSv/F«BRM^«etCx 
R O-gR t L T * * i: t fcRl t U T 
Dyx TU Gdx Ho> Er, Tm> Yt*^* < 1 1 
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-i€t*t5itl:J:-p-C, F BR 3*> 
F BRMXCfeb'TftC* (BH) max£&*rLfc 
£ *iHc«?R8169^|fi]±-<i-Ltofc„ 

5 

FeBR^t'fe^Tx T£#±J5t7ClgR,fc*i#;fc 

jaTci^RjWfa^R t tfct $x mT-m^itx- 

R,0.05-5%x R12.5~20%x B4-20% N HSRFe 

TO <&Lx RiUDyx Tbx Gd, Hox &x Tim Yb 
OW-aiUJbx R*t±NdtPrO>-fiJ^_hx Xtt 
NdtPr^^*80%J.M±T-x ^Oj&'R.JUtt^Y 

FeBRM&trfci^TTIBRt fcR a <D*0£ R i: L fc 
IS t#x m^S^-Jt-CRiO.05— 556x R12-5~20%, 
B4~20%x -F§i<7>mm%i:ATcr>mtJD7tmM<D- 

fiU Ri it, Dy\ TK Gdx Ho, Ei\ Tmx 
Yb^rt-SlU±x R 2 «NdtPrO-«Ji(±x X 
MtNd t Pr(7>^H-A<80%J^JiT-x SS *? #R. Wfl-O 

25 ^*D5c^Mt±TIB£03i »3 : 



Ti 


3%x 


Zr 




Hf 




Cr 


4.5%x 


Mn 


5%x 


Ni 


6%x 


Ta 


1%. 


Ge 


3.5%, 


Sn 


1.5%x 


Sb 


1%. 


Bi 


5%x 


Mo 


5.2%% 


Nb 


9%x 


Al 


5%x 


V 


5.5%x 


W 


5% e 



Cu 2%x C 2%x 

P 2%x Ca 4%x 

Mg 4%x O 296x 

Si 5%x S 296x 



— 27 — 



¥ 5-10806 



7 

AK 5%£&;lS*iHca*(aT-rSo Ca, Mgti 
(BH) max20MGCtefcLh£3irL-fc£ *, 

iHciokOeW±^^ri-sjsttt8ia^*^6*iSo 

FeBR^»5ttKraSOii«9S^ (BH) max£ 
W-fS**, iHcttftSfcO^teggiSEOTf^-C** 
SnteCcSffiHtl^^SS (5~10kOe) "C*o 

A<'ii.^t?^LTi l ^, 685<7)iHcti— Jfinc 

i§K±# t ^iz&T-r ffs *. ur a(r a? o 

30MGX3e»^Sm,Co,7S»S^FeBR^«fH-C« 
(314) 

^ T t. $ f# 5 fc Mz te^SttJgT- 

^Sai:W L"Ct> -«l#KiHc5!>*^:£5&*£5£-C 

<P<r>Dy, Tb, Gd, Ho, Er, Tm, Yb»— 
d t te Jc-5T, 1£*FeBR$fit5-Cfl1l6n**» 

(BH) max»-I)«^»** tftfljt^: t 
>5cii*Sgaj«^(iFeBR^e50iHc*ie*3? 

(II RXttB^fi«^<ti. 

(2) j^Jta7C^M^»DpL*o (F BRMSIiSH) L 
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tt, S-*iHc£lB*:-f S*<, 
K-»*lTBr**«TL, -tcofe* (BH) max<» 

5 »M*i:-^nt (BH) max^t 

R.O^t, R,fcLTNd, PrdEttfc-rsrt 
t, SfefcR, BOBr^ffflfiOtafiicfcKS-* 

S«&l*:&1*^#lc:Bt&M£ Brco 
fia^fflJaS-ir^c <iHc*Jg*:S*, $&K:tttt 
lft«lO>ftjettiJk#«)«i*«>*»7, (BH) maxtt 

*&„ >*:fc, R, BOmmt^ (Nd+Pr) coft 

iHc#Jl0kOeJU±**igJj£;J<tt, RfiKijtfSR.tf) 
W^fl>-&W«=Jt *)*$fto1&m<»fto%:i!t*i<e>izmi < 
20 ftttisns. 

BP%, *4899£J:ttff (BH) max20MGOeiU 
-h£flNrLfc*£, iHcl0kOeW±-C*3 ; n€» + 

fc&%m&izmmi&&is&&mmEzmm-t s„ 

25 (BH) max, iHcO&*ffltt&,<lr43.2MGOe 
(«a«2, No22), 20kOeJU± (312, Na8, S 
3, Na 14, 22, 23) « ^ L *:» U d 
iHc20kOeJU±t tt, j§S<7>«i&5 7 * ^O^ffi 
n&MMk&T'lt, M^-eS^A^ofcfc^-CASo) 

30 ^HJ^^c^ffilStcfflO^Rrt, R,i:R 2 Wifll 

La, O, Tb, Dy, Ho, Er, Eu, Sm, Gd, 
Pm, Tm, Yb, LuO)I&±S7C^T**4o -tco-? 
^RiWt, LV, Tb, Gd, Ho, Er, Tm, YbO-fc 
35 < t t>-m*m<.\ R 2 «±S2-bS 

mo#±jB7c3g^^L, mizm$i±m<?>\*iNd 

t Pr O ^-H- $ 80% J^±^3 ^ 5 t o ^ ffl (,» 5o 
(fiLSmWi«^i-e*><9, iHc$|^T*-tf 

w*t»i>R«tt«r±5S7c^-ei: < t t>«t < , it 
#±«7C^Ca, Mg, Fe, Ti, C, O10 
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fi-tL-CK^05}-ifc-eR.O.O5~5%> R12.5-20 
%. B4~20%, SlgBFeOfiBJtldH^T^ia^ 
iHcftl0kOe£<±. ^S«miEFKBr9kGlU±, « 
^Cai^;u#--^ (BH) max20MGOeW±COi!?fii 

R,0.2~3%, R13-~19%, B5~ll%, §»Fe 
Wffi^ctt®:^:^*^**-^ (BH) max30MGOe 

£fc> R.iLTWtDy* TbWaiLt ( , 
R0>S£12.5%£U:t Lfc<?Hi % R**r<7>fiJ: 

(E£20%£ Lfc<D«, 20%&±-C «t 
lOkOe W ± O * £ t » m £ Hi -T ** Br A* (ST L X 
(BH) max2OMGCteJM±t3&^Br;0*f#<=>*l>S: 

R. OgttJrj® R KK&i" * - 1 1= <fc -pTIEa- 
<bn^o R.S:t±Sl2 x Na2lc^-r«fc^tc:^|3j»0.1 
^^S^-C-tHc^JnL-Cdb-O, S^lr^aEift 
fcsUDfcJEjttfc&^sn (BH) maxA*igflDLT<-> 
&Ct#*!l£o R,M<7)TIRfitt±iHcitJp^*t 
(BH) maxmKOtom £ %JK L T0.05%J.U± t 

■s ($2i#i), R.SAiitaa-r 5^o*it> 

iHcte_k#LT<^£ (312, Na2~8X (BH) 
max«0.4%£ e- ? t L t^f A'f 

Witf3%rolft-C(, (BH) max W: 
30MGOeJU± £ * L X t< * S (SI 2 S#fiB). 

if> -fx^t.R. : £#<-&^i-5^^W¥iJ-C*2» 
L*»LR,^«lfi£i-?»7£^«^±ffilfi:e^ir 

t>t?-ffrLfr'5Ztix*it>-r* ^:IEKfl5-e*)5o 

t£oT*OJrJBtt 5 BStt. 4%iUT 

mt>R&o>mmtm\; <mczmin$-&z&. Br 

i>mr LTl* < o (BH) roax20MGOeJU Jb"t? * 
* fc to fc ttB20%lUT**i&^-C *> So 

l\ Br * ft T L T O < ft «K (BH) 



JO 

max20MGOeJU± $ & K fetBiflkGJtt ±i>*& 
WX*> <0 , ^lBgO&*<D±|!Bttfc&<DteJi(Tfc 
Sgto^nS. 2«WJ:OM€gstlD"r-S«^OM^ 

mutTu NK Nb*#ftlLfc*aK:kt» Nb<*> 
9 %MT t % S« MtLTtix V, Nb, Ta, 
Mo, W, G\ AhWJ*.LC*. 

10 W-mtHSh&m^ FeBR&lz&^X 1 

FeBRM&Kfcl^T 1 ~90*im<7>tefflK;fc S w t 
««ilT*5 0 Sfefe«900~1200X3<75j&STff-? 
w t fi*X£ l^&&Ste*&[£&350X3Ja±3IS: 
Sfc*$j&JgWF\ fflL< tt450~800*C-C?7 OZt 

15 MXtZo te&lZ&~t?>'&&1®3il±03^80»m 
(*?* L < li 1 -40«m, ifctcJF* t < it 2 ~20/i 
m) o>¥&nm<»t>o>fr&}£X*>2>o CltlfcOSS 

« £*JI$«?58-88372^ 58-90038^08^ StL 

MT*miv>mm%.v%)mz^xmmmz& 

25 %S»UFe& LXtm.99S%V>f$Mfk, Bbl 
t7in!ffBV^ (19^8% 5^2%Alx 
0.749SSK 0.03% C, ^SBFeX RiLt«g 

g) 

50 (2) t&&X?>7 p 3A'fzJ: »735j< V i'-aXA— * 

(3~10/im)„ 
(3) mn (10k0e) «t»Elft • ^ (1.5t/ol*rT 
ftJBE). 

55 (4) ^1000~120(rC 1 B#KAr«^v Mfitttt}%. 
1 

ir^-f J: -9 (3Gd, Ho, Er, Yb^x iHceSC#lc# 
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OiHcJe^rSE&^^^ffc^-^fc^ 600-700X3 x 2 

312, Na* 1 LTNdfc*<7-£ffl<^fc 
tt««T*S. Na* 18-21 kl^&K^WOittg 
Na2~8ttDy«Nd{rg»LTC^o^ 

l#^:LT«* < A* (BH) maxtt0.456Ebr<D*fc 9 

35 2 0 (ttMlogx*--.*.) fc«fcft«r, Dytt 
0.0596a»«i>j5&*$^LJ&*> % 0-196, 0-3% 
lc»^iHc^<D«j*$ie-r 0 GdQblO), HoCNd 
9), TbQUlX ErQfcttX Yb(Nttl3) &*>m® 

^ft-Sg^-e**, R,OF*k Dy, TbWtt<7>7G3ftt> 
lOkOe^+^jrS^SiHc^WL, i^o (BH) 
maxSWti. (BH) max^30MGOe®T\ i 

nt* *r >ih c * w-r s aratmt* ^ *i * -etc 

£S 3 EHc*S?«i'SciHc$^-r 5 3 ?6Dy(^ 2, 
Not 8) Fe-B -NdlRroW 

(^ 2, Na* 1 ) Kifc^TiHc^-f-fri^ < 

*4Htett:«6f!K:JtoT» £ttfcFe-8B- 
13^Nd-1.5Dy(^2, Jfe7) O^OXJ&tflOOXJco 

B-H««a^^*-r, 

S& 1 HW30MGOe8i*±aa/</u h 
if 2 ft&K * B - H # - lOOXJ-e « ir 
/<-5 7>^K (B/H)= IttigTMRlffLT 
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12 

20XHC:fc<,>T<>, 100X3 ^T<>^gBA^(7)M 

mx-mzM LtJttj Srsre* s:t« ^-r„ 

3f h \Z Z <T> 2 SJgOiEtef ftttWtrJt 
3 T (B/H) #0-5, 

2, 4f^jEO|«3(4^fFj^tTx *«E^±^4»-C 

looxj i ^i©*ffT#gfx ^ \ m.u 

3 

miM7tmMtLT* *fc0£99%OTi, Mo, Bi, 
Mn, Sb, Ni, Ta, Sn, Ge, 98%C7)W\ 99.9% 
20 CDA1, 95%£DHf, £ fc V «t L T8L2%<7) V £ ^ 
tf7aio^<^-5?«>A % Nbi LT67.6%<7>Nb£^ 
t)-7in-tA Crt LT61^%<75Cr^^tf7a: 
u^oAij^tjfZrt LT75-5%<DZr£-§tr 7in 

25 wn^$fliT3Bt^<7>^rife-e^^bL, 3£K 
500~700X!-C^«ia*fT'S:ofc o ifg*^^3^ 
3*-*% t*J^^NoL*29~3Hi*^i?l3<7>it«;Wt i * 

FeBR^tcj^JJOTCfgM £AD*. fcFeBRM5S££r 
30 tC-^T4>, ^fi^tt+frKiHcig*^**** 
or fc**«gri>4b£*l& fe3, Nil5fc 

29, ffcl8i:30, Nal3 1 31 1 Jt«)o >iii-Si$<^M 
(Sb> Sn^) M<7)j^J!jDatt7i-t3%iUrt 
d*JGF*L <Al«0.1-3% (1f»r0^-2%) 

1 



\ Na 


mm. 


iHc(kOe) 


Br(kG) 


(BH)aax(MGOe) 


* 1 


Fe-8B-1»M 


7.3 


12.1 


32.1 


*2 


Fe-8B~14Nd-2Y 


8.8 


11.9 


31.8 


*3 


Fe-8B-10.5Nd-4.5Cc 


5.7 


10.7 


22.4 


*4 


Fe-8B-10.5Nd-4.5Pr 


8.9 


11.4 ! 


26.9 



— 30 — 



(7) 



¥■ 5-10806 

14 



Na 


®J& 


iHc(kOe) 


Br(kG) 


(BH)mx(MGOe) 


*5 


Fe-8B-14Nd-lSB 


5.4 


12.3 


27.0 


6 


Fe-8B-10.5Nd-4.5Yb 


10.4 


11.7 


27.4 


7 


Fe-8B-10.5Hd-4.5Er 


9.8 


10.6 


25.8 


8 


Fe-8B-10.5Nd-4.5Gd 


11.4 


10.3 


25.0 


9 


Fe— 8B— 10. 5Nd —4. 5Ho 


14.3 


10.1 


23.9 



m 2 



Na 




iHc(kOe) 


Br(kG) 


(BH)«ax(HCOe) 


* 1 


Fe-8B-15Nd 


11.4 


12.3 


34.0 


2 


Fe-8B-14. 9Nd-0. IDy 


11.8 


12.4 


35.0 


3 


Fe-8B-14.8Nd-0.2Dy 


12.0 


12.6 


36.2 


4 


Fe-8B-14.6Nd-0.4Dy 


12.8 


12.7 


38.0 


5 


Fe-8B-14.2Nd-0.8Dy 


16.1 


12.0 


34.2 


6 


Fe-8B- 13. 8Nd -1. 2Dy 


18.0 


11.5 


31.3 


7 


Fe-8B-13.5Nd-l.5Dy 


18.6 


11.7 


31.5 


8 


Fe-8B-12Nd-3Dy 


>20 


11.4 


30.3 


9 


Fe-8B-13.5Nd-l.5Ho 


13.8 


11.95 


33.8 


10 


Fe-8B-13.5Nd-l.5Gd 


13.8 


11.75 


32.1 


11 


Fe-8B-13. 5Nd-l. 5Tb 


18.3 


11.3 


33.2 


12 


Fe-8B-13.5Nd-l.5Er 


12.8 


11.5 


31.0 


13 


Fe-8B-13.5Nd-l.5Yb 


13.1 


12.3 


35.0 


14 


Fe-6B-6Nd-7Pr-l. 5Dy 


16.3 


11.2 


25.2 


15 


Fe-10B-13Pr-1.5Dy 


17.6 


10.9 


26.1 


16 


Fe-10B-10Nd-3Ce-2Dy 


11.8 


10.2 


24.3 


17 


Fe-lOB- 1 lNd-2U-lDy- lGd 


12.2 


10.7 


25.5 


*18 


Fe-3.5B-15Nd-3Dy 


5.6 


9.2 


18.5 


*19 


Fe-10B-9.5Nd-2Dy 


<5 


<5 


< 5 


*20 


Fe-10B-30Nd-1.5Dy 


13.0 


<5 


<5 


*21 


Fe-30B-15Nd-2Dy 


12.2 


<5 


<5 


22 


Fe -7B- 14. 25Nd-0. 25Dy 


11.4 


13.4 


43.2 


23 


Fe-7B-14Nd-0.5Dy 


13.2 


13.1 


41.4 
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16 





mm. 


iHc(kOe) 


Br(kG) 


(BH)aax(MGOe) 


24 


Fe-7B-13.75Nd-0.25Qy 


12.4 


13.2 


41.8 


25 


Fe-7B-13.5Nd-0.5Dy 


12.0 


13.3 


42.0 


26 


Fe-7B-0. 5Ce-13. 5Nd-0. 5Dy 


11.6 


13.1 


41.1 


27 


Fe-7B-lPr-13.5Nd-0.25Dy 


11.8 


13.2 


40.8 



m 3 



Not 




iHc(kOe) 


Br(kG) 


(BH)nax(MOOe) 


1 


Fe-8B-13.5Nd-l.5Dy 


18.6 


11.7 


31.6 


2 


Fe-8B-13. 5Nd-l. 5Dy-lTi 


17.2 


11.8 


32.1 


3 


Fe-8B-13. 5Nd-l. 5Dy-lZr 


13.9 


11.6 


31.8 


4 


Fe-8B-13. 5Nd-l. 5Dy-lHf 


13.0 


11.9 


30.0 


5 


Fe -8B- 13. 5Nd - 1. 5Dy- lCr 


17.8 


11.2 


29.5 


6 


Fe-8B-13. 5Nd-l. 5Dy-llfa 


17.6 


11.1 


28.6 


7 


Fe-8B-13. 5Nd- 1. 5Dy- INi 


12.4 


11.3 


30.0 


8 


Fe-8B-13. 5Nd— 1. 5Dy- ITa 


18.6 


11.6 


31.4 


9 


Fe-8B-13. 5Nd-l. 5Dy-lGe 


15.6 


11.3 


29.7 


10 


Fe-8B-13. 5Nd-l. 5Dy-lSn 


12.8 


10.7 


26.7 


11 


Fe -8B- 13. 5Nd - 1. 5Dy- lSb 


17.3 


9.6 


21.5 


12 


Fe-8B-13.5Nd-l. 5Dy-lBi 


12.8 


11.6 


31.2 


13 


Fe -8B- 13. 5Nd- 1. 5Dy- 1 Wo 


17.6 


11.5 


30.7 


14 


Fe -8B- 13. 5Nd - 1. 5Dy - INb 


>20 


11.8 


32.3 


15 


Fe-8B-13.5Nd-1.5Dy-lAl 


19.4 


11.6 


31.4 


16 


Fe-8B-13. 5Nd-l. 5Dy-lV 


18.7 


11.5 


31.0 


17 


Fe— 8B— 13. 5Nd— 1.5Dy— If 


19.0 


11.4 


30.6 


18 


Fe-8B-12. 5Nd-l. 5Dy-lNb 


17.4 


11.9 


33.0 


19 


Fe -7B- 13. 5Nd -0. 4Dy- INb 


12.8 


12.8 


38.4 


20 


Fe-7B-12.5Nd-l.5Dy- INb 


16.9 


12.3 


35.4 


21 


Fe-8B-11.5Nd-1.5Dy-lNb ! 


16.3 


12.2 


34.8 


22 


Fe-7B-13. 5Nd-l. 5Dy-lAl 


>20 


11.2 


30.2 


23 


Fe— 7B-14. 5Nd— 1. 5Dy-lNb 


>20 


11.3 


30.8 


24 


Fe -7B- 13. 5Nd - 1. 5Dy- 1 V 


17.9 


11.65 


32.4 


25 


Fe-8B-13. 5Nd - 1. 5Dy- 1W 


18.8 


11.45 


31.4 
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Na 


MM 


iHc(kOe) 


Br(kG) 


(BH)max(MGOe) 


26 


Fe-7B-16.2Nd-0.8Dy-lNb 


17.2 


11.0 


28.6 


27 


Fe-8B-13. 5Nd-l. 5Dy-lSi *# 


13.6 


11.5 


30.8 


28 


Fe-8B-13. 5Nd-l. 5Dy-lS** 


14.0 


12.1 


34.2 


#29 


Fe-8B-15Nd-lAl 


11.8 


11.7 


31.2 


#30 


Fe-8B~15Nd-lNb 


12.2 


11.9 


32.7 


*31 


Fe-8B-15Nd-lMo 


12.0 


11.9 


33.8 



m 4 







100*C 


iHc(kOe) 


(BH)max(MGOe) 


iHc(kOe) 


(BH)max(MGOe) 


RCo(2-175a)^H 


6.2 


29.3 


5.2 


26.4 


Fe-8B-15Nd 


11.4 


34.0 


5.6 


26.8 


Fe-8B-13.5Nd-l.5Dy 


18.6 


31.5 


9.8 


27.0 



tt±, *&fm±CoZ&mt L*<«*Fe^-*tf> Dy^Nd£E&L*:«l^OiHc(k.Oe) 2&lf (BH) 

&m*'&±-e®mtamit. m^mtj. n^zn<* max(MGOe) ogfts^-r^y mmiog.* 

*£„ 2£>[ZR£LTteT.m±\^l%^1&±m 25 5»B-H^«it (20X3, 100X3) 5 T 

# 5*T-*jSl^t±fii«)TWffl-e*5o £Sm*£ Co, T S>ffi££*&# 100X3 xlhr 

SfclSWU R-Coe5CDB-H««dfj^ (20 (fltttl^- 5 T > *&&B/H, log* *-*0, 
X3, 100X3) ?/<-Sr>X«SB/Hfc^ 50 S^A^H", 
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mm 

1 Fe-8B-l5Nd*2, Na*l ) 

2 f e - 7B- I2.5N<J - iSDy INb«3,Na 20) 
3. Fe - 88 - l2Nd - 30y tft 2 ,No. 8 ) 



3 




■ 1 I » — ■ d>( 

-H(kOe) 
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anm 2 

ft 
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r 
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ft 
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ft 
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